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Abstract of JP10251499 

PROBLEM TO BE SOLVED: To provide a vinyl ester resin compsn. which, when compared with a 
conventional one, has a high solvent resistance and hardly undergoes degradations such as the 
decrease in surface gloss due to an org. solvent, typified by acetone, having a high dissolving power in 
a process for producing a nongel-coated cast artificial marble and to provide a nongel-coated cast 
artificial marble produced from the same. SOLUTION: This compsn. contains 35-85 pts.wt. vinyl ester 
resin (A) obtd. by reacting an epoxy resin and an unsatd. monobasic acid, 15-65 pts.wt. styrene 
monomer (B), and 0.5-14 pts.wt. (based on 100 pts.wt. sum of ingredients A and B) polyfunctional 
ester deriv. of acrylic or methacylic acid. The nongel- coated cast artificial marble is obtd. by 
incorporating an inorg. filler into the compsn. followed by molding. 
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[0 0 0 7 ] 

f#6ft£k<D*C£>£ 0 c<&£^ecffll>6*i£x#*j/18 

trx 7 * -/ - a a DHx#*5/fln. trx 7 x s f 
Hxff+s/ttflL ^7x/-;bS®x#4 i « e 

^i-^l^fOtr^^x-z-JUax^+i/MBI. 7* 20 

7 7^i^« *-7*UW#5?*S[X#* 

j/^i— f*Jk K y ^^n-;U7*a^'> h yyys/S/ 
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;U-3. 4-x#*v-6 -y^;u^^u^+1f>*^ 
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1 -x#*^x^;U-3. 4-x^^S/->^a^^lf> 

i;5/^p-**i/Sc*«l, y^-7-K^w^i/x 
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N, N - 'J */*/;1/7x V U ^;l/7 5 > 
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Afi^ai5<»Hijs««j©^>Ky 

6»*0<ttl 70-1 0 0 0q/eq, <£9*?£L<«:3 

0 0-5 0 0q/eq4)$Effl£3ft£„ Cft6<Dx#+^® 

1 3 0OT©^-^xx^;^Hiffl^^f#e)ft^Kffl 
KIBES JaS. **WCC*5^r, ^-'HfVttfcB. J I 

s k 6 90 lccmcraiffiSftytfiiir^. 
[0009] ei;i/x^fiHSI!06iS«:ffli^h57 

Jl/y^^'Jl/-h7U-F, t kp+^x^jut^ y u 

"-k b Fu^'/T'DWr^ 'i F-7U - F , *y 

u-k *y <2-x*>i^*5/ju) 7i/- k r^y 
;i/&#^-ft£#&tfe>ft, ctif)ttil^/ctt2i 

WB<fc©JKJEtt. trx;l/xx?-jMflB<D8Sfete, 8Mb 
B©«!Rtt. ^--fefVfe&frl 3 0WTCDtrx;i/xxf- 
[0010] txjI,iXf«it JJEflDxtf+^SJ 

^Jt*cc«#ccWHttftc^ k fcrx;uxx^;i>#B»a» 

<caattwtttt^*.*^6, x#+2/«reox#* 

->»i£«k:#u *fi*a-iggK0. 7-1. 3^S 
<D«^£T£0DjW£ U> 0 £x;Uxx^ ;H»B©£flS 
xx^MfcB6tnHKC3&»oxxf-Mb©lEl6 
< T £/ctf>cc x x ^;Wb5£ISB8£&E"r ici 

h yx^;ur^>^<D^3ST^ fe<b^>if;u 

7<>*D*X7-f >JB, »by^^A»<D^«**© 

■C**. ftftWtC^, x#*V«Bli3Ftt»-tt«i 
©WH<tE^it**»6. xx^;MbSJt^R»"C. fro 
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*L(r>. Cft^Oxx^MbJSJSftBSOSJRB. a— fe' 
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*r*ffi«ffljMSSft> txjUi^f-^/BtfflEtti© 

.[0021] ftwi^ae^tti. &&3£Jg#j©a 

tf. ^x;uxxf-;l/eifliffiJSfti^S0£»SiJ^^Sfll 

* (Afi*a5WJiiasi!») <d»> f ';>ytt*j<t^A 

10 0*fi»CC»U 10^3 5 0MS©ei«f* 30 

<£9!ff£ L<tt5 0^2 5 0MW©fiHT* 
S. A£^KffiWRBSfDtt«. *©**1WW"*«W 

SttWbK*»*C£jWff*U». 
[0 02 2] W«MMl«&Lrtt, yf^xf^h 

*>F&. -fJW*-**S/F. -Yv^il/^-** 
f¥Q<Dis7U)l'rt-**i/¥%L. 9 40 
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«c fc trxjux^^;HHJBfifiS!»© 1 0 0MWKc»U 
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£*s«TSU>. iS^©IStc», B«BBirfi*«j^yMb 
l/ttl»J:9(cffitt«. C©ASAMSS««Jtt, Wit 

[0 025 ] J >y;un- haSA3§ASS©fiHB^S 

ffi^fifflSftS^ Wbigfcfc^r. H^biRfflccis 
siaiD a 0 ©ai!ift%i8w s/cfecc, wbtflBKiift-rsj: 

«Mi3!*t*. m«^Ct©/c*ttft^rttcC^ftt, AiS 

^as«iifflg|p«*ffis«»r * c <^©x*£ ur 
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imam Xic* **WtWI«l«cJ:0JM«9KH»lT 
*»W«cfttcJ:orMHSft*<>©Ttt«cK 

>ea. wwsuttit. j i s k 6 9 0 1 ^mc 
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[0 02 7] ^/c, y >y;U3 - r a§L^jS*ffi5<Dl$ 

tt, 5 0mX5 0niiiK:iBOHlUfcKWttm»rOT© 
£5KUrgiJSU/c 0 

( 1 ) Irfett : Wfctf <DMB*ae«: 0, J I S K 
7 1 0 5tc!gCr$J£U£. 

(2> tmiEwambx. «a«:ifi^fe©* 

[0 02 8 ] Uttffll 1 

( i ) mtum. aaBH-*j«fccflB«w*Koowyt2 »; 

✓•~/bA*x#*i/«B, H#Effi{b^XJtd*)jgo D D 

«) 9 0 g**J:tfx#5 y *R3 0 1 (fcrx?*^-^ 
A*x#*MBB, Z#eWfc^XllCtt)ran n p«) 9 1 
"5ff4ftii*, 10 0 - C«:#ffir*. 2. 6- 

^-i/t , J^^-4-^^7xy->iI/3. 0g£ 
fti&*> 9 5 g*ffcii*J:<aJ¥ 

ufcf*. SJt»»iur»t<>if^3x«>A3. 5g 
«rf±ii*. S 6 cc i 2 o -cecils ur ma 20t rstS 

OJJ^£to*®#«©®3k&3 0 0 rpm 

raff u<c*«6^K:8iBS^r tr-jwx*f-;MMBli 

SSaVE-A*»fc. 36CCVE-A 1 OOSSSKCfl" 

wzmmimcDE&m o o rpmr i o^wor^ 

tSfc. «6ftfcVE-B©#tt*aU«C^r. 
[0 02 9 ] (2) VE-B1 0 0SS8PCC, *«{tT 
;U$^AHBT- 3 2 0 (Bg*nmXtf*)lS) 200S 
#fe?PJPCN0G2 6 4WH I TE (JUM^O* 
Ctt)H. ) 1. 8MS^ WbMM±l/t£X (4-t 

o. 5asgw$j:tft — .*s/;u^-**v-2-x^ 

rt^+lryx- h 0. saatSBSftl^rSfffilOSIEft 
6 0 0 rpmr 2 0 »RB»# b > «E»?S L3t». C ©« 
*0»*. «*8nin5C«C5J:5^^-*-«r^*Xfc3 0nin 
x 3 OninCDM^i*<ix.fe^CCS£Uii*, 1 10'C 
r 3 0 $HH8Wb aSAJfi^cSEM 

-A*»fc. co^tt^2tc^-r. 

[0 03 0 ] &ttffl2 

<1)*»«1 (1) iB«©»««CX#2 ^Rl 4 
0*9 0gte<fc#x#5**R3 0 1*9 1 5 g{±& 

1 0 0°CK:|^T£. *©8L + 
3g«rf±ii^. Sttl^r^^^'jil/Ml 9 5 g*ttii*J: 

3. 5g£{±&*, Sfcfcl 2 0"CfcraLT»ffli2 0 
^rJKJt fc6hfctfx;uxxf-;uatli6 0S»a 
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* (3) Vimmi: 6 0' J IS K 7 1 

0 5tc»t;T»Beipfc. 

(4 ) W7 -b h >tt : /J^{b^n a D C^)S, 

m (#K> * J I S K 7 10 SKlUDrilJSU ft 
XWMbtc. 

*■ [«n 

0 0 rpmrjgff 0«r*«6S±«C««S-&r trxil/X^f- 

;uftlli«jffi«jv e - c *f#fc Q £ etc v E - c l o o s 
S2&«:*t u ^ > * x »j * y h - /i^+tf ^ * * u u - 

r 3 SSSIteJJD *aJ$«<DlHl?8K 3 0 0 rpmr 1 0 #® 
ffUr. /n— fe*>fe&#9 0©tfx;l/x*7-jU#JI*&jsK 
^VE-D^ff/c. CCr»6ttfcVE-D©4$tt*:« 
1«CSW. XCCjBkfll (2) cefcor. VE-BOR 
bO«cVE-D*m^«Wi. JBfcWl (2) &RW 

2 CCtST. 
[0 0 3 1 ] tt«W 1 

^fe#Ji (2) rvE-B©tt*>9fcSQS0Ji (i)r 

f»fcVE-A*«^toBWtt. WfoWl (2) 

- Afcjtf m- co^tt^-en-engi 1 *j<ta«2 
r. 

[0 0 3 2 ] J±^WI2 

Jdfcflli (2) rvE-B<DfU>9fc*tt«2r«fcV 
E-C^l^caW, H*6«l (2) 
>y;l/3 - h iigLA&A&EM - D *mc 0 V E - C 
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(54) VINYL ESTER RESIN COMPOSITION AND NONGEL-COATED CAST ARTIFICIAL 
MARBLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vinyl ester resin compsn. which, when compared with 
a conventional one, has a high solvent resistance and hardly undergoes degradations such as 
the decrease in surface gloss due to an org. solvent, typified by acetone, having a high 
dissolving power in a process for producing a nongehcoated cast artificial marble and to provide 
a nongehcoated cast artificial marble produced from the same. 

SOLUTION: This compsn. contains 35-85 pts.wt. vinyl ester resin (A) obtd. by reacting an epoxy 
resin and an unsatd. monobasic acid, 15-65 pts.wt. styrene monomer (B), and 0.5-14 pts.wt. 
(based on 100 pts.wt. sum of ingredients A and B) polyfunctional ester deriv. of acrylic or 
methacylic acid. The nongel- coated cast artificial marble is obtd. by incorporating an inorg. filler 
into the compsn. followed by molding. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The vinyl-ester-resin constituent which comes to carry out 0.5-14 weight section 
content of the polyfunctional ester derivative of the vinyl ester resin 35 which an epoxy resin 
and a partial saturation monobasic acid are made to react, and is obtained - 85 weight sections, 
a styrene monomer 1 5 - 65 weight sections and the (C) acrylic acid, or a methacrylic acid to the 
total amount 100 weight section of the (A) component and the (B) component. 
[Claim 2] The polyfunctional ester derivative of the aforementioned (C) acrylic acid or a 
methacrylic acid is a general formula (1). 



(1) 



It is the vinyl-ester-resin constituent according to claim 1 which is a compound expressed with 
(however, at least four pieces of R in a formula are an acrylic oxy-radical or a metacryloxy 
radical, the remaining R is a radical chosen from from one sort of organic radicals other than 
these, and a hydroxyl group, or two sorts or more of inside, and n is the integer of 0-4). 
[Claim 3] The vinyl-ester-resin constituent according to claim 1 or 2 whose HAZEN color 
number is 130 or less. 

[Claim 4] Non gel coat casting artificial marble which makes contain it and comes to fabricate an 
inorganic bulking agent to one of vinyl-ester-resin constituents according to claim 1 to 3. 




[Translation done.] 
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acid or 8 methacrylic acid is a general formula (1). 
[Formula 2] 



JPO and NCIPI are not responsible for any 

i caused by the use of this translation. 



s been translated by computer. So the translation may not reflect the original 



2. ***» shows the word which can not be translated. 

3. bi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[Field of the Invention] This invention relates to the non gel coat artificial marble manufactured 

using a vinyl-ester- resin constituent and this. 

[0002] 

[Description of the Prior Art] Although the commercial scene of artificial marble was increasing, 
the conventional vinyl-ester-resin constituent was seldom used for the artificial marble 
application as which free coloring nature is required from the reason whenever [ resin coloring-] 
is targe. However, in recent years, as it is in the page 224 of the work edited by the Chemical 
Daily issue and vinyr-ester-resin study group, and vinyl ester resin, a light color vinyl-ester- re sin 
constituent is developed, and it came to be applied also to artificial marble. Taking advantage of 
the thermal resistance, the outstanding hot water resistance, and the outstanding mechanical 
strength which a vinyr-ester-resin constituent has. the non gel coat cast-molding method is 
adopted as manufacture of these artificial marble. However, although high endurance was 
demanded of artificial marble in recent years, in the artificial marblo using the conventional vinyr- 
ester-resin constituent, degradation of the fall of surface gloss to the organic solvent which has 
the high melting capacity represented by the acetone and swelling capacity etc. was not avoided. 

[0003] On the other hand, the constituent which combined the polyhydric-alcohol ester of an 
acrylic acid or a methacrylic acid and an aromatic series mono-vinyl compound with vinyl ester 
resin is indicated by JP.5-32744A However, this constituent was a ger-coet-resin constituent 
for raising thermal resistance and hot water resistance, and when this constituent was used as a 
non gel-coat-resin constituent it had the problem that it was incompatible in high solvent 
resistance and free coloring nature. 
[0004] 

[Problem(s) to be Solved by the Invention] In case invention according to claim 1 to 2 
manufactures non gel coat casting artificial marble, compared with the conventional vinyr-ester- 
resin constituent there is littJe degradation of the fall of surface gloss to the organic solvent 
which has the high melting capacity represented by the acetone and swelling capacity etc. and it 
offers the vinyl-ester-resin constituent which has high solvent resistance. Invention according 
to claim 3 offers the vinyl-ester-resin constituent which has still more nearly free coloring 
nature Invention according to claim 4 offers the non gel coat casting artificial marble 
manufactured using the above-mentioned vinyr-ester-resin constituent. 
[0005] 

[Means for Solving the Problem] This invention relates to the vinyr-ester-resm constituent 
which comes to carry out 0.5-14 weight section content of the polyfunction^ ester derivative of 
the vinyl ester resin 35 which the (A) epoxy resin and a partial saturation monobasic acid are 
made to react and is obtained - 85 weight sections, the (B) styrene monomer 15-65 weight 
sections and the (C) acrylic acid, or a methacrylic acid to the total amount 100 weight section of 
the (A) component and the (B) component Moreover, for this invention, it sets to this vinyr- 
ester-resin constituent and the polyfunctional ester derivative of the aforementioned (C) acrylic 
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It is related with the above-mentioned vinyl-ester-resin constituent which is a compound 
expressed with (however, at least four pieces of R in a formula are an acrylic oxy-radical or a 
metacryJoxy radical the remaining R is a radical chosen from from one sort of organic radicals 
other than these, and a hydroxy! group, or two sorts or more of inside, and n is the integer of 0- 

4). 

[0006] Moreover, this invention relates to that whose HAZEN color number is 130 or less in 
these vinyl-ester-resin constituents. Furthermore, this invention relates to the non gel coat 
casting artificial marble which makes contain it and comes to fabricate an inorganic bulking agent 
to these vinyl-ester-resin constituents. 
[0007] 

[Embodiment of the Invention] The vinyl ester resin used for this invention makes an epoxy resin 
and a partial saturation monobasic acid react and is obtained. As an epoxy resin used for this 
composition For example, the bisphenol A mold epoxy resin, the bisphenol A D mold epoxy resin, 
A bisphenol female mold epoxy resin, a bisphenol smooth S form epoxy resin, Bisphenol mold 
epoxy resins, such as digtycidyi ether of the alkylene oxide addition product of bisphenol A, A 
phenol novotak mold epoxy resin, a bisphenol novolek mold epoxy resin. Novolak mold epoxy 
resins, such as a naphthalene novolak mold epoxy resin and a cresol novolak mold epoxy resin. 
The gtycidytethers of poryhydric alcohol, such as dipropylene glycol dtgfycidyl ether and 
trimethylofcropane triglycidyl other, 3. the 4-epoxy-6-methylcyclohexyl methyl -3. 4-epoxy-6- 
methylcyclohexano carboxylase, 3. 4-epoxycyclohexyl methyl -3. 4-epoxy cyclohexane 
carboxytate. CycloaBphatic epoxy resin, such as I -epoxy ethyl -3 and 4-epoxy cyclohexane. 
Phthalic-ockl digtycidyi ester, tetrahydrophtal acid digtycidyi ester, Glycidyl ester, such as a 
digiyeidyl p-oxy-benzoic acid and dimer acid glycidyl ester Tetragtycidyl ether diamino 
cfiphenylmethane, tetragrycidyl ether meta xylene diamine, Glycidyl amines, such as trigtycidyl 
para aminophenol. N. and N-digrycidyl aniline, Heterocycle type epoxy resins, such as 1, 3- 
digryckM-5.5-cWthylhydantoiri, and triglycidyl isocyanurete. A 2, 2*. 4, and 4 -tetra-grycidoxy 
biphenyt. dimethyl bisphenol C digiyeidyl ether. Screw-beta-trrfkjcromethyi digiyeidyl bisphenol A. 
glycidyl methacrylato. etc. are raised, and these can use one sort or two sorts or more. 
[00083 The point of the balance of toughness, chemical resistance, thermal resistance, and 
hypochromicity to the bisphenol A mold epoxy resin b desirable among these epoxy resins. 
Moreover, although there is especially no limit since the weight per epoxy equivalent of an epoxy 
resin is greatly influenced by the class of epoxy resin, in the case of the bisphenol A mold epoxy 
resin, are preferably taken for the range of 300 - 500 g/eq 1 70 to 1000 g/eq from the point of 
balance, such as the handling nature of artificial marble resin admixture, and the machine 
strength property of artificial marble. Selection of these epoxy resins is limited to the range in 
which 130 or less vinyr-ester-resin constituent is obtained for the HAZEN color number n order 
to obtain free coloring nature. Setting to this invention, the HAZEN color number is JIS. K The 
value measured according to 6901 is said. 

[0009] As a partial saturation monobasic acid used for composition of vinyl ester resin, a 
methacrylic acid, an acrylic acid, a crotonic acid, cinnamic acid, a sorbic acid, hydroxyothyl 
methacrytate ma late, hydro xyethyl aery late ma late, hydroxypropyl methacrylate malate. 
hydro xypropyl acrylate malate. morwxnethyfenalate. monopropyl malate. monobutyl malate. 
monochrome (2-ethylhexyl) malate, an acrylic-acid dimer. etc are raised, for example, and these 
can use one sort or two sorts or more. A point to a methacrylic acid or acrylic acids, such as 
reactivity with an epoxy resin, the hypochromic ity of vinyl ester resin, hardenability. and the 
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machine strength property of artificial marble, are [ among these ] desirable. As for selection of 
these partial saturation monobasic acids, it is desirable that the HAZEN color number limits to 
the range in which 130 or less vinyl-ester-resin constituent is obtained. 

[0010] Vinyl ester resin makes an above-mentioned epoxy resin and an above-mentioned partial 
saturation monobasic acid react and is obtained. Although there is especially no limit in these 
rates of a compounding ratio, it is desirable to consider as the range of 0.7-1.3Eq of partial 
saturation monobasic acids from the point of giving the suitable hardenability for a vinyr-ester- 
resin constituent to 1Eq of epoxy groups of an epoxy resin. In order to lessen side reaction of 
esterification smoothly ( esterification reaction ]. an esterification reaction catalyst can be used 
for composition of vinyl ester resin. There is especially no limit in this reaction catalyst for 
example, one sort or two sorts or more can be used for well-known reaction catalysts, such as 
metal salts, such as phosphines. such as quarterns ry ammonium salt such as tertiary amine, 
such as a benzyl dimethylamine. N. and N'-dimethyl piperidine and triethylamtne, and a 
benzalkonium chloride, and triphenyl phosphine. and a lithium chloride. Although the class and 
amount of a reaction catalyst with little side reaction other than esterification are chosen from 
the class and the rate of a compounding ratio of an epoxy resin and a partial saturation 
monobasic acid smoothly [ an esterification reaction ], specifically, benzyl dimethylamine 
especially with small coloring of vinyl ester resin, a benzalkonium chloride, etc. are desirable. As 
for selection of these esterification reaction catalysts, it is desirable that the HAZEN color 
number limits to the range in which 130 or less vinyl- ester-re sin constituent is obtained. 
[001 1] Moreover, in order to prevent gelation, polymerization inhibitor can be made to exist in 
composition of vinyl ester resin. As this polymerization inhibitor, for example 2. 6 ~di- tertiary- 
butyl phenol. Phenols, such as 2. 4-dimethyl-6-tertiarybutyl phenol. 2. and 6 -drrt ertbry-butyr- 
4-methyl phenol. Para ben ZOK1NON. a torr quinone. a naphthoquinone, a phenan surra quinone. 
Ouinones. such as 2 and 5-<Sphenyl paraben ZOKINON. a TOR1HAIDORO quinone, One sort or 
two sorts or more can be used for well-known polymerization inhibitor, such as organic copper 
salt such as hydroquinone, such as hydroquinone, tertiarybutyl catechol, mono-tertiarybutyl 
hydroquinone. 2. and 5-dr-tertiary-butyl hydroquinone. and copper naphthenate. Moreover, 
quart em ory ammonium salt such as hydrazines, such as amidines. such as acetamidine acetate, 
and a phenylhydrazine hydrochloride, and trimethyl benzyl a mm onnxn chloride, may be used 
together. Phenols, such as 2 which has effectiveness of suppressing coloring [ at the time of 
hardemng of the effectiveness and the artificial marble which prevent the gelation under vinyr- 
ester-resin composition ]. and discoloration by hot water among these, and 6^-tertiary-butyr- 
4-methyl phenol, are desirable. Moreover, as for the large polymerization inhibitor of whenever 
[ coloring / of paraben ZOKINON. a naphthoquinone, etc. ]. it is desirable to use it using 
together with the polymerization inhbrtor which is hard to color, without using as a principal 



[0012] Although there is especially no limit in the loadings of polymerization inhibitor, from the 
point of the balance of effectiveness which suppresses the coloring at the time of hardening of 
the effectiveness and the artificial marble which prevent the gelation under vinyr-ester-resin 
composition, and discoloration by hot water. 0.001 - 5* of the weight of the range is desirable to 
the sum total woight of an epoxy resin and a partial saturation monobasic acid, and it is 0.01 - 
0.05% of the weight of the range more preferably. As for selection of these polymerization 
inhibitor, it is desirable that the HAZEN color number limits to the range in which 130 or less 
vinyl-ester-resin constituent is obtained. 

[0013] Moreover, denaturation components, such as alpha, such as partial saturation porybasic 
acid, such as a partial saturation monomer which has epoxy groups, such as glycidyl 
methacrylate and glycidyl acrylate. a maleic acid, a fumaric acid, and an itaconic acid, a maleic 
anhydride, and itaconic acid anhydride, and beta-partial saturation porybasic acid anhydride, may 
be added to vinyl ester resin if needed. Although there is especially no limit in the timing which 
adds the denaturation component in a vinyl- ester-re sin production process, in order to pull out 
the denaturation effectiveness effectively, it is in the middle of the composition to which 
esterification progressed suitably from the effectiveness of vinyr-ester-resin manufacture, and it 
o add a denaturation component As for a denaturation component it is desirable to 



use it in 1 0 or less % of the weight of an amount to the total amount of an epoxy resin and a 
partial saturation monobasic acid. As for selection of these denaturation components, it is 
desirable that the HAZEN color number limits to the range in which 130 or less vinyl-ester-resin 
constituent is obtained 

(0014] Although there is furthermore especially no limit In the synthetic conditions of vinyl ester 
resin, in order that the HAZEN color number may obtain 130 or less vinyl ester resin, as for the 
order of preparation, it is desirable to teach in order of an epoxy rosin, the polymerization 
inhbrtor added if needed, a partial saturation monobasic acid, and the reaction catalyst added if 
needed. In order that synthetic temperature may prevent the gelation under composition and 
may finish a reaction for a short time, let it preferably be the range of 80-120 degrees C. In 
order that the HAZEN cokx number may obtain 130 or less vinyl ester resin, let reaction time 
preferably be the range of 3 - 10 hours. In order that the HAZEN color number may obtain 1 30 
or less vinyl ester resin, as for the acid number at the time of reaction termination, it is desirable 
to consider as the range of 1-20 from the hardenability of a vinyr-ester-resin constituent the 
machine strength property of artificial marble, etc. 

[0015] Vinyl ester resin (A) is more preferably made into 50 - 65% of the weight of the range 45 
to 75% of the weight 35 to 85% of the weight end. as for the vinyl ester resin (A) of a vinyr- 
ester-resin constituent and the blending ratio of coal of a styrene monomer (B). let a styrene 
monomer (B) more preferably be 35 - 50% of the weight of the range 25 to 55% of the weight 15 
to 65% of the weight If hardenability falls [ the loadings of vinyl ester resin ] at less than 35 % of 
the weight and sufficient solvent resistance is not acquired and it exceeds 85 % of the weight 
the viscosity of a constituent will rise and handling nature w3l get worse. In this invention, 
combination of a styrene monomer is important in the toughness of hypoviscosity-izing about 



[0016] As a polyfunctional ester derivative (C) of the acrylic acid used for this invention, or a 
methacrylic acid A tnmethylolmethane thoria chestnut rate, pentaerythritol tetraacrylate. 
Dipentaerythritol tetraacrylate. dipentaerythritol pentaecrylate. DtperrUerythritol hexaacrylate. 
trimethylolmethane trimethacrylato. Pentaerythritol tetra-methacrytate. dipentaerythritol tetra- 
methacrylato. dipentaerythritol pentamothacrylate. dipentaerythritol hexamethacrylate. etc. are 
raised. These can use one sort or two sorts or more. 

[0017] Tho trimethylolmethane thoria chestnut rate from the balance of the low shrinkage 
characteristics of a vinyl-ester-resin constituent and solvent resistance, pentaerythritol 
tetraacrylate. dipentaerythritol tetraacrylate. dipentaerythritol pentaecrylate. dipentaerythritol 
hexaacrylato. and trimethylolmethane trimethacrylate are [ among these ] desirable. 
[0018] Moreover, in the above-mentioned general formula (1). the reason for making at least four 
of R into an acrylic oxy-raolcal or a metacryloxy radical is for acquiring high solvent resistance. 
The remaining R is one sort or two sorts or more of combination of organic radicals other than 
an acrylic oxy-radical or a metacryloxy radical, a hydroxy! group, or a hyeVoxyl group, and alkyl 
groups, such as a methyl group and an ethyl group, are raised as an organic radical. Moreover, let 
n in a formula be the integer of 1-5 for viscosity rising end handling nature getting worse five or 
more. 

[0019] The vinyh ester-resin constituent of this invention is obtained by the above-mentioned 
vinyl ester resin (A) and the total amount 1 00 weight section of a styrene monomer (B) in the 
polyfunctional ester derivative (C) of an acrylic acid or a methacrylic acid 0.5-14 weight section 
and by making 1-10 weight section contain preferably. If hardenability falls [ the loadings of the 
polyfunctional ester derivative (B) of this acrylic acid or a methacrylic acid ] under in the 0.5 
weight sections, and sufficient solvent resistance is not acquired and 14 weight sections are 
exceeded, viscosity will rise and handling nature w3l get worse. Moreover, since the hardening 
property and storage stability of a vinyhester-resin constituent are adjusted, the polymerization 
inhibitor mentioned above can be used for the vinyr-ester-resin constituent of this invention in 
the range in which the HAZEN color number of a vinyr-ester-resin constituent becomes 130 or 
less. 

[0020] In case non gel coat artificial marble is manufactured using the vinyr-ester-resin 
constituent of this invention, an inorganic bulking agent is used as an indispensable component 



http^/www4jpdl.ncipi.gojp/cgi-bin/tran.web.cgi.eije 



2006/02/02 



http://www4.ipdlncipi.gojp/cgi-bin/tnin.web.cgi.eije 



2006/02/02 



«JP.l 0-251 499.A [DETAILED DESCRIPTION] 



5/8 ^-i? 



JP.10-251499.A [DETAILED DESCRIPTION] 



6/8 *<— S? 



As this inorganic bulking agent, an aluminum hydroxide, an aluminum oxide, a calcium carbonate, 
glass powder, clay. talc, quartz powder, a grinding stone, etc. are used, for example, and these 
can use one sort or two sorts or more. Since the transparency of artificial marble becomes good 
among these, an aluminum hydroxide or glass powder is desirable. Moreover, surface preparation 
is performed by a coupling agent etc. end the thing of an inorganic bulking agent with a vinyr- 
ester-resin constituent which it was smeared [ thing ] and raised the sex is desirable. 
[0021] Although the loadings of an inorganic bulking agent are determined by the class of 
inorganic bulking agent, the mean diameter, etc. and there is especially no limit from the point of 
the handling nature of a vinyr-ester-resin constituent and the admixture (artificial marble resin 
admixture) containing an inorganic bulking agent, and the transparency of artificial marble, the 
range of the 10 - 350 weight section is desirable to the vinyl-ester-resin constituent 100 weight 
section, end it is the range of the 50 - 250 weight section more preferably. Although heating as it 
is can also harden the resin admixture for artificial marble and it can be made into artificial 
marble, it is desirable to use organic peroxide etc. as a curing catalyst and to obtain whenever 
[ required hardening ] suitably for a short time. 

[0022] As organic peroxide, methyr-ethyl-ketone peroxide, methyl -isobutyr-ketone peroxide. 
Ketone peroxide, such as cyclohexanone peroxide, benzoyl peroxide. Diacyl peroxide, such as 
isobutyl peroxide, cumene hydro peroxide. HyoVo peroxide, such as t-butyl hydro peroxide. 
JIKUMIRU peroxide. Dialkyl peroxide L such as G t-butyl peroxide. J. I, and 1-G tert-butyl 
peroxide - 3. 3. a 5-trimethyl cyclohexanone. Peroxy ketals. such as 2 and 2-C (tert-butyl 
peroxidehbutane t-butyl par benzoate. t-butylperoxy2-ethylhexanoate. t-amyl perpxy-2- 
ethylhexanoate. t-hexyl peroxy-2-ethylhexanoate. Alkyls perester. such as 2. 4. and 4-trimethyl 
pentyl peroxy-2-ethylhexanoate. Par carbonate, such as screw (4-t-butyl eyclohexyl) peroxi 
dicarbonate and t-butyl PAOKISHDSO butyl carbonate, is raised, and heat hardening can be 
performed using these. One sort or two sorts or more can be used for these organic peroxide. 
Moreover, hardening in ordinary temperature is also attained by using together metal salts, such 
as naphthenic-acid cobalt and octenate cobalt and ketone peroxide, such as methyf-ethyf- 
ketone peroxide, or using together aromatic series tertiary amine, such as N.N-dimethylaniline. 



[0023] although the class and the amount of the organic peroxide used are chosen by hardening 
conditions, such as curing temperature of artificial marble resin admixture, and the setting time, 
and there is especially no limit in order to obtain whenever [ good hardening ] — the 100 weight 
sections of a vinyl-ester-resin constituent — receiving — desirable — 0.1 - 5 weight section — 
it considers as the range of 0.5 - 2 weight section more preferably. Hardening conditions, such 
as curing temperature of the resin admixture for artificial marble and the setting time, are 
chosen by the class and the amount of the organic peroxide used to be used. In this case, in 
order to adjust hardenability. the polymerization inhibitor mentioned above, a hardening 
accelerator, and a hardening assistant accelerator may be used if needed. 
[0024] Moreover, it faces manufacturing non gel coat casting artificial marble, and addition 
components, such as low contraction agents, such as a fiber base material of a coloring agent 
an ultraviolet ray absorbent an inorganic system, and an organic system, a defoaming agent an 
internal release agent and thermoplastics, may be added if needed in addition to the 
indispensable component of a vinyf-ester-resin constituent and an inorganic bulking agent 
Although there is especially no limit in the preparation approach of a vinyl-ester-resin 
constituent and the artificial marble resin admixture containing an inorganic bulking agent in 
order to mix to homogeneity, it is desirable to use equipments, such as an agitator, a kneader. a 
roll mill, and a screw extrusion type kneading machine. In the case of mixing it takes care that 
admixture does not gel with frictional heat As for this artificial marble admixture, it is desirable 
from the point of hardenability. transparency, and hot water resistance to carry out degassing of 
the air involved tn with reduced pressure etc. on the occasion of mixing enough, before 
hardening 

[0025] Although a weir-known approach is adopted as the shaping approach of non gel coat 
casting artificial marble except not needing spreading of a gel coat in order to avoid die releasing 
of the cast by hardening contraction, in a hardening process, it is desirable to apply a pressure 



or to distinguish between a punch and female mold suitably so that hardening contraction may be 
followed Moreover, in order to give reinforcement to a east you may devise reinforcing 
materials, paying an ingredient in a mold for encaustic attachment and carrying out cast molding 
of the artificial marble resin admixture, etc 
[0026] 

[Example] Next this invention is not restricted by this although an example explains this 
invention concretely. In addition, the viscosity of the vinyt-ester-resin constituent in an example, 
the HAZEN color number, and an elevated-temperature hardening property are JIS. K It 
measured according to 6901 . 

[0027] Moreover, using the test piece cut down to 50mmx50mm. the property (yellow nature, 
coloring nature, initial gloss, and acetone-proof nature) of non gel coat casting artificial marble is 
the following, and was made and measured. 

(1) Coloring natire : make the rear face of a test piece into white, and it is JIS. K It measured 
acconfing to 7105. 

(2) Coloring natire : visual observation of the appearance was carried out and it was 
presupposed that it is inferior of the white in which fitness and the yellow taste cut the near 



(3) Initial gloss : it is JIS about 60- degree beam-of-light reflection factor. K It measured 
acconfing to 7105. 

(4) Acetone-proof nature : it is JIS about 60-degree beam-of-Hight reflection factor (gloss) after 
having immersed the test piece in the KOSO CHEMICAL CO.. LTD. make and a reagent first 
class acetone completely, taking out in 60 seconds. 600 seconds, and 1200 seconds and carrying 
out an air-drying K It measured according to 7105. and from the gloss immersion before and 
after immersion, gloss retention was computed by the bottom type and it evaluated 
[Equation 1] 

1 (K) - (*aa»JttR/*flW»5»0 xi 00 



[0028] EPO MIKKU R140 (bisphenol A system epoxy resin. Mitsui Petrochemical Industries. Ltd. 
trade name) 90g and EPO MIKKU R301 (bisphenol A system epoxy resin. Mitsui Petrochemical 
Industries. Ltd trade name) 915g are taught to the 21. 4 opening flask furnished with example 1 
(1) heating apparatus, a thermometer, and an agitator, and a temperature up is carried out to 100 
degrees C. Then. 2 and 6-dMertiary-butyh4-methyl phenol 3.0g was taught after having 
continued being easy to prepare 195g of methacrytic acids and stirring them, taught 3.5g of 
benzalkonium chlorides as a reaction catalyst carried out the temperature up to 120 more 
degrees C. and it was made to react to the acid number 20. and having added the styrene 
monomer 40 weight section to the obtained vinyHester-resin 60 weight section, and stirring by 

*y and virtyHester-i 



engine-speed 300rpm of an agitator, it was made to d 
constituent VE-A was obtained Furthermore, the diperitaerythritol hexamethacrylate 3 weight 
section was added to the VE-A 100 weight section, it stirred by engine-speed 300rpm of an 
agitator for 10 minutes, and the HAZEN color number obtained vinyr-ester-resin constituent VE- 
B of 60. The property of obtained VE-B is shown in Table I. 

[0029] In the VE-B 1 00 weight section. (2) The aluminum-hydroxide HBT-320 (Showa Denko K.K. 
make) 200 weight section. The coloring agent PCNOG254WHITECT okyo Printing Ink Mfg. Co., Ltd. 
make) 1.8 weight section. Add the screw (4-t-butyl eyclohexyl) peroxi dicarbonate 0.5 weight 
section and the t-hexyl peroxy-2-ethylhexanoate 0.5 weight section as a curing catalyst stir for 
20 minutes by rotational frequency 600rpm of an agitator, and after carrying out reduced 
pressure degassing this admixture Slushed into the metal mold equipped with the 30mmx30mm 
heating apparatus into which the spacer was put so that it might become the thickness of 8mm, 
and it was made to harden for 30 minutes at 1 10 degrees C. and non gel coat casting artificial 
marble M-A was obtained This property is shown in Table 2. 

[0030] 90g and 915g of EPO MIKKU R301 are taught to the same equipment as the example 2 
(1) example 1 (1). and the temperature up of EPO MIKKU R140 is carried out to it at 100 
degrees C. Then, hydroquinone 0.3g was taught after having continued, being easy to prepare 
195g of methacrytic acids and stirring them, taught 3.5g of benzalkonium chlorides as a reaction 
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catalyst carried out the temperature up to 120 more degrees C. and it was made to react to the 
acid number 20. and having added the styrene monomer 40 weight section to the obtained vinyf- 
ester-resin 60 weight section, and stirring by engine-speed 300rpm of an agitator, it was made 
to dissolve completely and vinyl-ester-resin constituent VE~C was obtained. Furthermore, the 
dipentaerythritoJ hexamethacrylate 3 weight section was added to the VE-C100 weight section, 
it stirred by engine-speed 300rpm of an agitator for 10 minutes, and the HAZEN color number 
obtained vinyt-ester-resin constituent VE-0 of 90. The property of VE-O obtained here is 
shown in Table I. Next in the example 1 (2). non gel coat casting artificial marble M-B was 
obtained like the example 1 (2) except having used VE-D instead of VE-B. This property is 
shown in Table 2. 

[0031] Non gel coat casting artificial marble M-C was obtained like the example 1 (2) in the 
example of comparison 1 example 1 (2) except having used VE-A obtained in the example 1 (1) 
instead of VE-B. The property of VE-A and M-C is shown in Table 1 and 2. respectively. 
[0032] Non gel coat casting artificial marble M-D was obtained like the example 1 (2) in the 
example of comparison 2 example 1 (2) except having used VE-C obtained in the examplo 2 
instead of VE-B. The property of VE-C and M-D is shown in Table 1 and 2. respectively. 
[0033] 90g and 915g of EPO MIKKU R301 are taught to the same equipment as example of 
comparison 3 example 1(1). and the temperature up of EPO MIKKU RI40 is carried out to it at 
100 degrees C. Then, naphthoquinone 0.3g was taught after having continued being easy to 
prepare 195g of methacrylic acids and stirring them, taught 3.5g of benzalkonium chlorides as a 
reaction catalyst carried out the temperature up to 120 more degrees C. and it was made to 
react to the acid number 20, and having added the styrene monomer 40 weight section to the 
obta'ned vinyl-ester-resin 60 weight section, and stirring by engine-speed 300rpm of an agitator, 
ft was made to dissolve completely and vinyl- ester- res in constituent VE-E was obtained. 
Firthermore. the dipentaerythritol hexamethacrylate 3 weight section was added to the VE-E100 
weight section, it stirred by engine-speed 300rpm of an agitator for 10 minutes, and the HAZEN 
color number obtained vinyl-ester-resin constituent VE-F of 200. The property of obtained VE- 
F is shown in Table 1. Next, in the examplo 1 (2). non gel coat casting artificial marble M-E was 
obtakied like the example 1 (2) except having used VE-F instead of VE-B. This property is 
shown in Table 2. 
[0034] 
[Table 1] 
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[0036] From Table 2, it is shown that the non gel coat casting artificial marble manufactured 
using the vinyr-ester-resin constituent of this invention is excellent in coloring nature and 



[0037] 

[Effect of the Invention] Its hardenability is good and since a vinyHester-resin constituent gwen 
tn claims 1 and 2 is hypoviscosity. its handling nature of the artificial marble resin admixture 
containing an inorganic bulking agent is good. Moreover, the high solvent resistance which 
suppresses degradation of a fall of surface gloss etc. is shown also in an organic solvent with the 
high melting capacity and swelling capacity which are represented by the acetone. In addition to 
the above-mentioned effectiveness, since a vinyf-ester-resin constituent according to claim 3 is 
light color, its coloring nature is good and can color it freely. Non gel coat casting artificial 
marble according to claim 4 has the outstanding effectiveness corresponding to the above- 
mentioned vinyl-ester-resin constituent and is artificial marble with which high solvent 
ure are especially compatible. 



(Translation done.] 



[0035] 
[Table 2] 
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